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ABSTRACT
Population abundances of English sole within the San
Francisco Bay from 1973 to 1981 showed a significant positive
correlation with Delta outflows, and a significant negative
correlation with salinity. Temperature in the bay and ocean
upwelling showed no correlation with English sole abundance in the
Bay. Because of the positive correlation between the abundance of
English sole in the South San Francisco Bay and Delta outflow,
this study suggests that any factor resulting in a reduction in
outflow may reduce the abundance of English sole in the sample
area.
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INTRODUCTION
The objective of this study was to determine what factors
correlated with yearly fluctuations in the abundance of.English sole
in the South San Francisco Bay. The role of the estuary as a
nursery ground for English sole and its relationship to the
commercial fishery as well as the possible effects water diversion
may have on English sole abundance in the bay are discussed,
English sole are distributed from Baja California to Northwest
Alaska; they are found in depths from 20 to 310 meters (Miller and
Lea 1972) and are a commercially important species from Santa
Barbara, California to Hecate Straits, British Columbia (Frey 1971).
In California, English sole makes up 22% of the commercial catch of
flatfish; only Dover sole, ^Iicrostomus pacificus, contributes more
to the catch (Frey 1971). Little is known about the factors which
regulate the productivity of English sole (Frey 1971).
Spawning takes place within 28 km of shore (Richardson and
Pearcy 1977). Most spawning takes place in January, though some
occurs year round (Laroche and Richardson 1979). The pelagic eggs
hatch in 6 to 12 days, depending on temperature and salinity
(Alderdice and Forester 1968). Larvae become semibenthic in 5 to 10
weeks (Ketchen 1956), and metamorphosis to the juvenile stage occurs
within 16 to 22 weeks of hatching, depending on salinity and
temperature (Alderdice and Forester 1968). At some point the
semibenthic larvae and/or juveniles move into shallow water,
particularly estuaries. It is not definitely known that estuaries
are important to juvenile sole; however it is known that juvenile
sole, in their first year of life, are rare in the ocean and common
in estuaries (Demory 1971).
There are two hypotheses regarding factors resulting in
relatively strong year-classes: the upwelling hypothesis and the
nursery hypothesis. Both of these assume that survival of young
sole is a crucial factor in year-class success. They differ in
postulating which environmental factor is most important in
promoting the survival of young sole, but these hypotheses are not
necessarily mutually exclusive and may in fact be complementary.
The upwelling hypothesis suggests that food availability to the
larvae is the major factor influencing larval survival. This
hypothesis relies on the fact that during upwelling, nutrient-laden
water is brought to the surface, thereby increasing the amount of
plankton, the food source for larval sole (Laroche and Richardson
1979).
The upwelling hypothesis receives much of its support from
Hayman and Tyler (1980 a & b). They examined the relationship
between year-class strength in the commercial catch for 1959 through
1975 and the following variables from the Oregon coast: (i) surface
ocean water temperature, (ii) upwelling, (iii) Columbia river
outflow, (iv) solar radiation, (v) barometric pressure, and (vi)
storm frequency (Hayman and Taylor 1980b). They found year-class
strength had a significant correlation with upwelling. March
outflows of the Columbia River also correlated with strong
year-classes but they dismissed this finding as an anomaly in their
data.
The nursery hypothesis suggests that juveniles have a greater
chance of survival in a "nursery11 during their first year of life.
A nursery is an area in which young sole would be be able to find
favorable conditions for their development (exactly what these
conditions are is uncertain). Estuaries are generally believed to
be the favored nursery areas (Misitano 1970, Demory 1971, Olson and
Pratt 1973), but Ketchen (1956) found a nursery ground in the ocean
in an area sheltered from strong wave action. Ketchen determined
that northward currents during the larval stage were correlated with
strong year-classes in British Columbia. He attributed this
correlation to transport of larvae from spawning grounds in southern
Hecate Straits to the more northern nursery grounds. His studies
were conducted at the extreme northern limit of the commercial range
of this species; he is the only researcher to find a major English
sole nursery ground in the ocean.
Herrgesell et al. (1981) suggested that inbay population size
may be related to Sacramento/San Joaquin Delta outflow. They
hypothesized that a bottom current (gravitational flow) may draw
young sole into the estuary. These currents are known to occur
commonly in the San Francisco Bay and their strength is related to
the volume of Delta outflow (Roy Walters, Project Chief, U.S. Geol.
Surv., Pers. commun.) .
In the present study I utilized data collected by Marine
Ecological Institute of Redwood City and examined the relationship
between inbay catch, inbay salinity and temperature, Delta outflow,
and ocean upwelling.
From 1973 to 1982 Marine Ecological Institute (MEI) operated
the 26m research Vessel INLAND SEAS in the South San Francisco Bay,
between the San Mateo and the Dumbarton Bridges (Figure 1). MEI was
a private nonprofit organisation with the primary purpose of
teaching marine science to various groups. In 1982, MEI closed due
to financial difficulties. While operating their teaching program
they performed otter trawls, water samples, and bottom sampling.
From 1979 to 1982 I worked for MEI as an Instructor/deckhand. While
working for the Institute I became interested in the data being
generated as a byproduct of the teaching program and so I decided to
collate the data and see whether it was usable. Since I was aware
that English sole were a valuable commercial species, and since they
made up a large portion of MEl's catch, I chose to focus on this
species.
MATERIALS AND METHODS
Sample Area
Five areas were sampled in the South San Francisco Bay (Figure
1), These stations were in depths of two to twelve meters. The
stations were large in comparison to trawl distance, therefore any
trawl is a sample of the station rather than representing the actual
population size of the station. Each sample area was vaguely
defined, bounded by the deep channel on one side, shallow water on
the opposite side, and arbitrary limits at each end.
Otter Trawl
The otter trawl had a 4.9 meter headline, 3.8 cm mesh with 0.S4
cm mesh (stretched) in the cod end. The net was secured to the ship
with 22.9 m lines. The net was usually towed into the current and
upslope. When possible, trawls were conducted into the wind.
Trawls were for 10 minutes each with the vessel operating at a set
engine RPM which yielded a speed of approximately 3 knots. Total
distance of each trawl was a function of engine speed, wind speed
and direction, current speed and direction, and net drag. The
starting and ending position of each trawl was determined visually
and by radar. At the conclusion of each trawl, the catch was placed
into tanks, identified, counted, and then returned to the estuary.
Up to four trawls per day were performed at various times between
0730 and 1500. The average number of trawls per month was 15,
although some months were not sampled and others had as many as 56
trawls. Catch data can be found in Appendix A, effort data in
Appendix B.
rdepth, tide, station, and distribution of English sole was performed
to test for the effect of these variables on the catch.
Statistical Treatment of Trawl Procedures
General. Nonparametric statistical analyses were performed for
months having catches greater than 10 fish per 1000 meters and more
than 25 trawls: these criteria were selected to reduce the effect of
low sample sizes and low magnitude of catches in many of the months.
The months used were: April and May 1973, February to May 1974,
April and May 1975, March, May and June 1976, April and May 1978,
March to June 1979, March to June 1980, February to May 1981.
I chose these criteria for several reasons. It is not
reasonable to test for the effect of a variable on catch when no
fish are caught: fish were caught in 52 months of the sample period
(Appendix A). Since testing for the effect of a variable cannot be
done on months when no fish are caught, I arbitrarily selected ten
fish per thousand meters as one of the criteria for the variable
analysis; this eliminated 21 months from the examination, leaving 31
months to be examined. Since sample size is important in
statistical analysis, I arbitrarily selected 25 samples as the
minimum size to test; this eliminated another six months from the
analysis leaving me with 24 months to test for the effect of the
variables.
Distance. Because trawl distances were subject to a great deal
of variation due to the effect of wind and currents on the ship; the
r
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following procedure was used to determine whether trawls of
different lengths were equally effective in catching English sole.
The trawls from a month were divided into three roughly equal—
sized groups: trawls less than 320 meters, trawls of 320 to 595
meters, and trawls greater than 595 meters. Catch from each trawl
was converted to number of fish per thousand meters and a
Kruskal-Wallis test was performed (alpha=.O5). This procedure was
repeated for each of the aforementioned months.
Depth. Sampling was performed in relatively shallow water
(less than 12 meters) but this variable was tested because of
possible depth preferences by English sole as well as the
possibility that the net was not as efficient in deeper water. The
effect of depth on catch was tested by dividing the trawls from a
month into three roughly equal sized groups: (i) 1.2 to 2.9 meters,
(ii) 3.0 to 4^6 meters and (iii) greater than 4.6 meters. A
Kruskal-Wallis test was performed (alpha=.O5) and repeated for each
month.
Tide. The effect of tide on the catch was tested because of
the possibility that English sole moved around based on the state of
the tide. To test for the effect of tide on catch, trawls from a
month were divided into two groups: (i) flood tide, and (ii) ebb
tide. Trawls taken during slack tides were omitted because of their
rarity. A Mann-Whitney U test (alpha=.O5) was performed on these
groups and repeated for each month.
Bottomslope. This was considered an important variable because
rof the possibility that trawling down a steep slope might reduce the
efficency of the net. To test for the effect of slope on catch, the
data from a month were divided into three groups: (.i) upslope, (ii)
across slope, and (iii) downslope. For the purposes of this
analysis a change in slope was arbitrarily defined as a change in
depth of 3 or more*meters per 1000 meters of trawl distance. A
Kruskal-Wallis test (alpha=.05) was performed on these groups and
repeated for each month. A source of error in this analysis was the
absence of bottom traces- This is important because it was not
possible to determine whether a trawl was correctly classified.
Time. Because of the possibility of diurnal migrations,
samples from a month were divided into three arbitrary groups: (i)
0730-0959, (ii) 1000-1229, and (iii) 1230-1500 to test for the
effect of time of day on trawlSo A Kruskal-Wallis test (alpha=.O5)
was performed on the groups and repeated with each month.
Station. In order to combine the trawls from all five stations
into a single value, I tested for the effect of location on the
catch. The trawls from a month were divided into five groups based
on station and a Kruskal-Wallis test (alpha=<,05) was performed. The
procedure was repeated for each month.
Distribution. The way in which organisms are distributed in
the environment has an important bearing on sampling procedures
because strong clustering requires more samples to get an accurate
estimate of the population size. In order to determine the
distribution pattern of sole in the estuary, Poisson Distribution
Analysis (Zar 1974) was performed seperately on the data for each
month (alpha=.O5).
Environmental Factors
Water Collection
At the conclusion of each trawl, a water sample was collected
from 1 meter down and at the conclusion of every second trawl an
additional water sample was taken from near the bottom. Water
samples were collected with a Kemerrer bottle.
Salinity
Salinity was measured with a fullscale hydrometer having an
accuracy of + 0.5 ppt. Monthly salinity values are tabulated in
Appendix C.
Temperature
Temperature was measured to within + 0.5°C using a YSI meter or
less often with a thermometer. Temperature was measured as soon as
the sample was brought aboard. Monthly temperature values are
tabulated in Appendix D.
Delta Outflow Data
Delta outflow and water diversion data were provided by the
California Department of Water Resources. The values are in the
form of daily flow rates converted to cubic feet per second. For
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this paper the figures were converted to cubic meters per second and
averaged for the entire month (Appendix E). The flows were measured
at the Chipps Island monitoring station (Figure 1) and since most
diversions occur upstream, represent net flow into the Bay.
Diversions were calculated by multiplying the daily flow by the
daily percent diverted, summing for the month, and calculating the
mean.
Upwelling Data
Upwelling data were provided by the National Oceanic and
Atmospheric Administration (NOAA). The data are in the form of
upwelling indices calculated monthly for lat. 39 N. long. 125 W.
(Appendix F) (Andrew Bakun, Chief, Pac. Env. Group, Nat. Mar. Fish.
Serv., Pers. commun.). Upwelling indices provide a way of
evaluating the amount of nutrients brought to the surface and thus
available for plankton. For a discussion of upwelling indices and
how they are calculated, see Bakun (1973).
Statistical Treatment of Water Sampling
To test for differences between location, samples for each
month were divided by station and tested using a Kruskal-Wallis test
(alpha=.O5). This was repeated for each of the aforementioned
months.
To test for the relationship of inbay catch to each factor
(salinity, temperature, outflow, and upwelling) Spearman's rank
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correlation analysis (alpha=.O5) was performed on all possible
monthly combinations of the factor versus the magnitude of the peak
catch (month having the highest average catch per thousand meters).
Monthly values were used for six months preceding the month of the
peak catch except for 1973 when complete data were not available.
For example, if the peak catch occurred in May of a given year, then
the average number of fish per thousand meters for May was compared
to all possible combinations of the factor being tested for December
through May. Thus, for each year and each factor, 63 separate
correlation tests were performed. Statistical analysis was
performed on an Atari 400 microcomputer.
Commercial Catch
Commercial landing data from the ocean fishery (Figure 2 and
Appendix G) were provided by the California Department of Fish and
Game. The data are in the form of metric tons landed at the ports
of San Francisco and Princeton combined. Because effort data were
not available, it was impossible to test the landing data
statistically, and therefore, they are included for discussion
purposes only.
12
RESULTS
Otter Trawl Variables
English sole were found to be distributed contagiously
(clustered). In Figure 3, a typical frequency distribution is
presented showing the contagious nature of this data. It was not
possible to determine whether the nature of the distribution was
spatial, temporal, or both. Complete distribution data are
presented in Appendix H.
The variable analysis showed no significant effect (at the
0.05 significance level) to the catch as a result of differences
in tide, time, depth, or bottomslope. It was determined that
trawls of different lengths could be compared on the basis of
catch per thousand meters. Complete data are available in
Appendices I, J, K, and L.
Catch Correlations
Figure 4 is a graphic presentation of English sole catches
compared to salinity in the sample area and Delta outflow which
suggested a possible correlation between outlow, salinity, and the
number of English sole in the sample area.
Salinity and Delta outflow were found to correlate at the
0.05 significance level with the catch of English sole. Salinity
for the month in which the peak catch occurred was negatively
correlated with peak catch of English sole (Table 1 and Figure 5).
Delta Outflow for the month preceding the peak catch was
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positively correlated with the magnitude of the peak catch (Table
1 and Figure 6). Salinity data are presented in Appendix Cf
outflow data in Appendix Ef correlation data in Appendices M and
N.
Temperature and ocean upwelling showed no correlation with
peak catch of English sole (Table 1). Temperature data can be
found in Appendix D, upwelling data in Appendix F, correlation
data in Appendices 0 and P.
Physical Parameters
Salinity
Salinity differences between sample stations were not
significant (alpha=0.05). Salinity was inversely correlated with
Delta outflow of the previous month (Figure 6 and Table 1).
Correlation data is presented in Appendix Q. Stratification was
not apparent, with less than 2 ppt vertical difference between the
1 meter sample and the samples taken near the bottom.
Temperature
Temperature differences between sample stations were not
significant (alpha=0.05). Thermal stratification was minimal with
vertical differences from the one meter sample and the bottom
sample usually within 2°C although 5°C differences were
occasionally observed.
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Soil Composition
The bottom samples were not tested chemically or
statistically. The grab samples revealed a fine, silty-clay
substrate with occasional oyster shell beds. Occasionally the
odor of sulfer dioxide could be detected. The most common
organism in the samples was an unidentified species of amphipod,
the next most common organisms were polychete worms. An
assortment of other invertebrates was encountered in the samples,
15
DISCUSSION
Data Collection Procedures
The data collection procedures used by Marine Ecological
Institute are a potential source of error in this analysis. There
were gaps in the sampling regime (Appendix B) and an absence of
trawls in the deep channel. Another limitation of this study is
the location of the sampling stations which are in the South Bay.
This makes it difficult to extrapolate my findings to the entire
San Francisco Bay because the South Bay is very distinct
hydrologically, chemically, and biologically from the rest of the
estuary (Conomos 1979). Another problem with the sample procedure
was the number of samples taken. English sole were found to
exhibit a contagious distribution and this has important
implications to the study: those months in which few samples were
taken are not as reliable as months when the sample size was high;
this is particularly true when the distribution is strongly
contagious. Since it was not possible to normalize the data with
any transformation, less powerful nonparametric statistics were
used. These problems in the data are significant and limit the
conclusions which can be drawn from this research.
The Estuary as an English Sole Nursery
The exact role of the estuary as a "nursery11 is unclear;
specifically, what estuaries provide to juvenile sole is unknown.
Misitano (1970) suggests that there are distinct rearing areas in
Humboldt Bay; the areas are protected from waves and currents and
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have a soft, muddy substrate. Demory (1971) also attributed the
presence of English sole in the Yaquina Bay estuary in Oregon to
this type of substrate, but other possible factors making the
estuary a nursery might be reduced predation and plentiful food,
characteristics commonly associated with estuarine nursery
grounds.
Olson and Pratt (1973) determined on the basis of an
ingenious parasitological study that estuaries were the major
nursery grounds in Oregon. They found that Echinorhynchus
langeniformis (an acanthocephalan parasite) could only infest sole
while they were in the estuary. They were able to establish that
infestation rates in the estuary were approximatly 29%. Ocean
sampling of young sole revealed an almost identical infestation
rate, suggesting that nearly all juvenile sole spent time in the
estuary.
Ketchen (1956) is the only researcher to report significant
numbers of zero age-class sole in an ocean nursery ground.
Significantly, this nursery ground was in a shallow and protected
area of the Puget Sound. Areas of this type are rare along the
west coast of the U.S. which is typically exposed to heavy wave
action. Thus Ketchen*s work supports the nursery hypothesis even
though he found tHe nursery in the ocean.
Transport of English Sole
The way in which English sole get into estuaries is unknown.
Conomos (1979) reported that during spring outflows at the Golden
Gate Bridge, surface waters are low salinity waters outward bound
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from the delta; simultaneously bottom waters are high salinity,
inward bound from the ocean (gravitational flow): the greater the
volume of delta outflow, the greater is the magnitude of
gravitational flow (Roy Walters, Project Chief, U.S. Geol. Surv.,
Pers. commun.). Herrgesell et al(1981) suggest gravitational flow
may be important in transport of larval sole into the estuary. iMy
research cannot confirm this because MEI never caught larval sole.
Failure to catch larvae may have been due to distance from the
Golden Gate or to the large size of the mesh in the otter trawl
net which would allow the small larvae to pass through.
Gravitational flow into estuaries is known to occur in
several estuaries along the west coast of the United States (Burt
and McAlister 1959, Misitano 1970, Pearcy and Myers 1974), thus it
could serve as a major mechanism for transport of English sole
into estuaries from California to Washington.
For gravitational flow to transport larval sole into the
estuary, they must be concentrated (or at least present) near the
Golden Gate during the time of spring outflows. Conomos (1979)
reports that during the winter and spring, bottom currents flow
towards the Golden Gate. Since English sole spawn in nearshore
waters (Richardson and Pearcy 1977), and since the bulk of this
spawning takes place during early winter (Laroche and Richardson
1979), it is reasonable to believe that juvenile sole could be
concentrated in the vicinity of the Golden Gate, and since they
are semibenthic by this time., they would be available for
transport into the estuary when spring outflows are taking place.
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Hayman and Tyler (1980b) found a positive correlation between
year-class strength and March outflows of the Columbia River.
They disregard this result however, because they felt the
year-class strength for 1961 was an anomalous datum. When this
datum was removed from consideration, the correlation disappeared.
I feel they may have overlooked an important factor, however; they
did not state whether they tested for correlation with peak
outflow — regardless of month. It should also be noted that the
wettest year, 1961, was also the year of the strongest year-class,
a fact they consider as an anomaly, but which may support the
outflow hypothesis. The gravitational flow hypothesis cannot be
proven at this time, but it would be a good subject for future
research.
My analysis shows no correlation between inbay population
size and ocean upwelling. If upwelling was influencing the number
of larvae surviving, then there was a chance that this increased
survival might have been reflected in MEl's sample area.
In this study I found that the number of English sole in my
sample area was positively correlated with the magnitude of Delta
outflow of the preceding month. This finding suggests that
English sole in the sample area may be brought south by currents
which are influenced by Delta outflows. In the South Bay a bottom
current tends to move south during the spring (Conomos 1979); if
this current is related to outflow, this could account for the
observed correlation. This relationship could also explain the
negative correlation of catch to salinity. In this correlation,
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salinity was found to be inversely correlated with peak catch for
the same month. This is important because the catch correlation
with outflow was with the outflow of the month preceding the peak
catch. This suggests that the same "outflow parcel" of water
which may be influencing the catch of English sole could also be
responsible for altering the salinity in the South Bay. Further
evidence for this is provided by the observation that salinity of
the peak catch month was inversely correlated with outflow of the
preceding month. Another possible explanation for these results
could be that English sole prefer less saline water; hence, the
correlation with outflow could be explained as incidental to the
correlation of salinity with outflow. This suggests the need for
further research.
Effect of Water Diversion
Delta outflow is determined by numerous factors including
rainfall, snowpack, time of snow melt, water diversion,
impoundment, and other factors. Most of these factors are beyond
human control; however, water diversion can be measured and
altered by man. An important question indicated by this research
is what effect, if any, does a reduction of outflow, such as by
water diversion, have on the number of English sole in the sample
area. Using Figure 6, the regression line of outflow versus catch
of English sole in the sample area, it is possible to estimate the
magnitude of change caused by outflow. Using data from the
Department of Water Resources (Appendix E), it is possible to
determine how much water was diverted from the Delta for the
20
months which correlated with the peak catch (Appendix E). Adding
this figure to the outflows used in the correlation for Figure 5
it is possible to determine what the flow would have been (Figure
8), and then using this as the outflow on Figure 6, it is possible
to estimate what the catches might have been in the absence of
diversions (Table 2). The catch of English sole in some years is
only slightly altered by water diversion, but other years,
particularly 1977, the dryest year, show a major change in catch
resulting from the reduction in flow. This assumes that the
magnitude of outflow is responsible for catch size in the sample
area.
Relationship of the Bay to the Commercial Fishery
Establishing the relationship of inbay population abundance
to the commercial catch is difficult. The California Department
of Fish and Game has not compiled commercial fishing effort data
at this time although commercial landing data is available•
Hayman and Taylor (1980a) determined that by the time English sole
are six years old they are almost fully recruited to the
commercial fishery. Examining the commercial landings (Figure 2)
it can be seen that the 1980 fishing year was very good with
nearly 600 metric tons landed at the ports of Princeton and San
Francisco; this year corresponds to the time when 1974 year-class
fish should be fully recruited to the commercial fishery. The
1983 commercial catch is substantially reduced from the 1980
levels and less than 200 metric tons were landed; this year
corresponds to the time when 1977 year-class fish should be fully
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recruited to the fishery. The number of English sole in MEl's
sample area in 1974 was very high, while the numbers in 1977 were
very low. If the number of English sole in my sample area are an
indication of the number of English sole in the Bay and if the .San
Francisco Bay is important in the lifecycle of English sole, then
it is possible that differences in the commercial catch could be
explained by the differences in abundances observed in the Bay.
Care must be taken when viewing the commercial catch data however,
because of the lack of effort data.
At this time it is nearly impossible to determine the actual
population size of English sole in the ocean because of
difficulties in assessing effort (Frey 1971, Hayman and Tyler
1980a). Clearly, the importance of the estuary to the commercial
catch cannot be fully resolved in this paper and remains a major
question to be answered by further research.
Distribution of English Sole in the Sample area.
The finding that English sole were contagiously distributed
was significant because of its effect on sampling. It is possible
that food and/or substrate are responsible for the clustered
distribution. Misitano (1970) and Demory (1971) suggest English
sole favor soft, muddy substrate in the estuary. This type of
substrate prevails in the South Bay, but there are distinct areas
with oyster shell beds. It was not possible to determine from the
data whether English sole avoided the shell beds; this would be an
obvious topic for future research. Jones (1961) found benthic
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invertebrates (particularly polychaetes) in a contagious
distribution off Point Richmond in the San Francisco Bay; since
polychaetes are an important food source for sole (Frey 1971), it
is possible that English sole would congregate in areas with more
food; however, it was not possible to examine this.
Future Research Recomendations
Subsequent research should focus on the relationship between
strong inbay catches and the commercial catch. When the
Department of Fish and Game compiles commercial effort data it
will be possible to determine the true strength of the
year-classes and then verify the estuary/ocean connection.
Another area for research should be to determine systematically
whether or not nursery grounds exist in the ocean, particularly in
very shallow nearshore waters as Ketchen (1956) reported. Ocean
trawls should be conducted with small mesh nets to determine the
actual age structure of the English sole population rather than
relying on the commercial catch which may be subject to bias and
error. Resumption of the inbay sampling which was discontinued
when MEI closed would be useful.
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CONCLUSION
It is reasonable to conclude, based on this research and
the work of others, that the estuarine environment assists the
survival of juvenile sole. Since this study indicates that
delta outflow is correlated with populations of English sole in
the South Bay, it can be hypothesized that water diversions may
reduce the number of sole in MEl's sample area. If the South
Bay serves as a nursery area, then it can be hypothesized that
water diversions may have an effect on the number of sole in
the ocean; this possibility requires further investigation,
particularly in light of continuing proposals for more water
diversion.
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Month Preceeding Peak Catch
Factor -5 -4 -3 -2 -1 Same
Catch vs Outflow 0.52 0-35 0.73 0.67 0.95 0.83
Catch vs Salinity -0.24. -0.47 -0.47 -0.66 -0.72 -0.86
Catch vs Upwelling -0.28 -0.43 -0.07 -0.43 -0.11 -0.40
Catch vs Temperature 0.01 -0.17 0.03 -0.40 -0.13 -0.38
Salinity vs Outflow -0.42 -0.35 -0.63 -0.57 -0.90 -0.73
Table 1. Correlation Coefficients of the analyses for the relationship
between specified variables for each month in the time interval of 5
months prior to the peak catch through the month of the peak catch.
Critical value of r (alpha=0.05) is 0.700.
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Month Year Actual Catch Projected Catch
May 1973 62 80
Apr 1974 240 240*
May 1975 137 145
May 1976 39 SO
May 1977 2 25
Mar 1978 132 190
May 1979 80 80
May 1980 123 123
Mar 1981 61 90
Table 2. Month and Year of Peak catch of English sole in the South San
Francisco Bay. Catch values are in # of fish per 1000 meters of trawl
distance. Projected catch represents the number of fish which would have
been caught had no water diversion taken place. This was determined by
adding the amount of water diverted to the actual outflow of the
Sacramento/San Joaquin Delta and then using the regression line (Figure
6) of outflow vs catch.
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1. Map of the San Francisco Bay Area (California) With
the Location of the 5 Sample Stations and Chipps
Island Delta Outflow Monitoring Station.

31
Graph of the Commercial Landings of English
Sole CParophvrus vetulus) From 1973 to 1983.
Data is in the Form of Metric Tons Landed at the
Ports of San Francisco and Princeton Combined.
(From Unpublished California Dept. of Fish and Game
Data Courtesy of Tom Jow and David Thomas).
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1973 1974 1975 1976 1977 1978 1979
YEAR
1»*» 1982 1983
33
Frequency Distribution of English Sole (Parophyrus
vetulus) Catches in Otter Trawl Sampling from xne
fcibuth tian Francisco Bay, California'. Catches are .
Expressed as the Number of Fish Caught Per 1000
Meters of Trawl Distance.
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Comparison of the Sacramento/San Joaquin
Delta Outflow to Salinity and Sample Catch of
English Sole (Parophyrus vetulus) in the South San
Francisco Bay, California From 1973 to 1981. Catch
is Expressed in Number of Fish Caught Per 1000
Meters of Otter Trawl. Delta Ouflow Data was provided
by the California Dept. of Water Resources.
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CATCH ifish/IOOOmi OUTFLOW ikm3si SALINITY ippti
d /
Relationship Of South San Francisco Bay (California)
Salinity to the Otter Trawl Catch of English Sole
(Parophyrus vetulus) in the South San Francisco Bay.
Catch" is Expressed'as the Number of Fish Caught Per
1000 Meters of Trawl Distance. Formula of the Line is
Y=-13.6X - 407 (Alpha=0.05).
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Relationship of Sacramento/San Joaquin Delta
Outflow to Otter Trawl Catch of English Sole (Parophyrus
vetulus) in the South San Francisco Bay, California.
Catch of English Sole is Expressed in the Number
of Fish Caught Per 1000 Meters of Trawl Distance.
Delta Outflow Data was Provided By the California
Dept. of Water Resources.
Formula for the line is YO.10X + 13-5 (Apha=0.05)
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Relationship of the Sacramento/San Joaquin Delta
Outflow to Salinity in the South San Francisco Bay,
California. Delta Outflow Data was Provided by the
California Dept. of Water Resources.
Formula for the Line is: Y=-O.07X - 35.9 (Alpha=0.05)
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Sacramento/San Joaquin Delta Outflows for the Months
Found to Correlate With Peak Catch of English Sole
(Parophyrus vetulus) in the South San Francisco Bay,
California. Diversions for These Months are also
Shown although Correlation was only with the Actual
Flow. Numbers on Top of Bars Represent the Percent
of Water Diverted. Data Provided by the California
Dept. of Water Resources.
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Year Month
1973 Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec
1
-
0
0
1.4
24.8
5.0
9.0
0
0
0
0
0
Catch
2
.4
6.6
14.7
95.7
45.7
20.1
2.7
0
0
0
.7
APPENDIX A
of English sole
Station
3
.2
1.4
9.5
97.9
7.1
6.8
0
0
0
0
0
.4
.9
4.8
36.6
18.2
1.0
0
0
0
0
0
57.5
0
0
0
0
Catch of English sole per thousand meters for the five primary sample
stations in the San Francisco Bay for 1973 to 1981. - indicates no
samples taken, 0 indicates no fish were taken in the samples.
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APPENDIX A (cont.)
Year Month
1974 Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec
1
9.1
15.1
21.1
334.2
139.6
-
-
-
-
0
0
0
2
9.5
27.0
39.0
666.1
352.2
-
-
-
-
0
0
0
Station
*3
-
-
48.4
241.1
154.6
-
-
-
-
0
0
0
4
0
18.0
55.4
182.9
157.1
-
-
-
-
0
0
0
5
3.9
25.3
107.9
157.6
82.2
-
-
-
-
-
—
Catch of English sole per thousand meters for the five primary sample
stations in the San Francisco Bay for 1973 to 1981. - indicates no
samples taken, 0 indicates no fish were taken in the samples.
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APPENDIX A (cont.)
Station
Year Month
1975 Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec
1
.8
-
61.7
73.8
124.9
0
-
-
-
0
0
0
2
-
-
14.3
189.1
313.8'
21.7
22.5
-
-
0
.5
0
3
-
-
9.8
40.1
322.7
1.0
0
-
-
.5
.4
7.0
4
0
-
13.1
67.6
117.0
111.0
0
-
-
0
.4
.2
Catch of English sole per thousand meters for the five primary sample
stations in the San Francisco Bay for 1973 to 1981. - indicates no
samples taken, 0 indicates no fish were taken in the samples.
APPENDIX A (cont.)
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Year Month
1976 Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec
1
1.3
2.0
11.0
30.1
16.1
32.3
0
-
0
0
0
2
1.8
0
2.6
0
23.0
55.6
0
Station
3
3.5
7.3
30.1
49.8
54.6
17.9
0
0
0
0
0
0
0
4
4.2
5.8
13.4
14.8
82.7
27.5
0
0
0
0
Catch of English sole per thousand meters for the five primary sample
stations in the San Francisco Bay for 1973 to 1981. - indicates no
samples taken, 0 indicates no fish were taken in the samples.
APPENDIX A (cont.)
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Year Month
1977 Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec
1
0
0
.8
.4
1.2
0
0
-
-
0
2
0
0
0
0
2.6
0
0
—
0
0
0
Station
3
0
0
0
0
3.3
0
0
0
0
0
0
4
0
0
.3
0
1.0
0
a
o
o
o
o
o
o
o
Catch of English sole per thousand meters for the five primary sample
stations in the San Francisco Bay for 1973 to 1981. - indicates no
samples taken, 0 indicates no fish were taken in the samples.
APPENDIX A (cont.)
Year Month
1978 Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec
1
0
-
-
.9
12.6
6.5
-
0
-
1.8
0
2
1.7
9.2
289.3
32.4
8.5
10.5
0
.5
-
0
.6
Station
3
18.8
-
90.4
104.3
10.4
14.7
0
0
-
.2
0
_
4
14.8
28.1
46.5
73.3
10.2
5.9
.5
0
-
.4
0
—
-
-
227.7
51-1
-
0
-
-
-
-
-
—
Catch of English sole per thousand meters for the five primary sample
stations in the San Francisco Bay for 1973 to 1981. - indicates no
samples taken, 0 indicates no fish were taken in the samples.
APPENDIX A (cont.)
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Year Month
1979 Jan
Feb
Mar
Apr
May-
June
July
Aug
Sept
Oct
Nov
Dec
1
-
0
110.5
77.1
42.4
60.3
0
0
0
0
-
2
0
20.8
57.8
157.0
174.0
6.8
0
0
0
0
0
0
Station
3
2.7
15.2
27.1
44.0
116.6
31.3
0
0
0
0
-
0
4
-
3.1
40.0
25.8
57.2
12.4
0
0
0
0
0
.7
272.7
213.0
Catch of English sole per thousand meters for the five primary sample
stations in the San Francisco Bay for 1973 to 1981. - indicates no
samples taken, 0 indicates no fish were taken in the samples.
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APPENDIX A (cont.)
Year Month
1980 Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec
1
- •
10.1
128.7
4.0
221.9
64.7
5.3
0
-
0
0
0
2
-
0
44.8
69.2
376.7
152.4
6.6
0
0
0
0
0
Station
3
.5
38.1
40.8
75.1
100.1
13.6
29.1
0
0
0
0
.6
4
0
5.1
29.3
71.0
33.4
11.4
0
0
0
0
0
0
5
-
0
0
-
85.2
10.9
1.8
0
-
0
0
0
Catch of English sole per thousand meters for the five primary sample
stations in the San Francisco Bay for 1973 to 1981. - indicates no
samples taken, 0 indicates no fish were taken in the samples.
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APPENDIX A (cont.)
Year Month
1981 Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec
1
0
116.4
121.0
83.7
■18.6
3.3
0
-
-
-
0
2
0
109.2
38.3
108.3
46.4
0
0
0
0
0
0
0
Station
3
. 0
94.4
88.3
19.7
26.5
25.9
0
0
0
0
0
0
4
6.2
22.3
47.1
13.6
24.9
2.6
0
0
0
0
0
0
5
0
39.3
20.0
di.3
11.0
3.7
-
-
0
0
0
5.3
Catch of English sole per thousand meters for the five primary sample
stations in the San Francisco Bay for 1973 to 1981. - indicates no
samples taken, 0 indicates no fish were taken in the samples.
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Year
1973
1974
1975
Month
Jan
Feb
Mar
Apr
May,
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May •
Jun
Jul
Aug
Sep
Oct
Nov
Dec
4/2400
1/600
1/720
2/1170
4/2220
3/1560
1/480
7/4140
3/1740
3/1740
3/2650
6/5485
5/3840
8/6310
11/7635
4/2340
4/2130
12/6870
8/4650
3/1620
4/1890
3/1500
6/3120
1/660
5/3050
4/3475
9/8505
.11/8685
5/3840
8/5210
7/4620
6/3300
11/6330
10/5730
3/1680
5/2370
2/1080
8/4080
1/540
4/2400
9/6905
3/2285
5/3565
8/5180
8/4680
8/5480
10/6060
3/1650
4/2070
3/1560
4/2343
3/1770
4/2400
1/915
4/3660
10/8090
6/4570
7/4655
1/460
2/915
1/450
2/1280
2/1005
7/4025
9/5350
1/915
5/3155
5/3245
3/1510
3/1875
2/1095
3/2105
3/2375
6/3020
8/4800
1/460
1/1510
3/1875
3/1920
4/1965
3/1370
1/550
2/1100
3/1735
6/4115
9/4890
1/1005
2/1370
6/4300
4/2745
4/2560
2/1325
2/915
4/2195
1/640
4/2285
6/3565
11/7955
1/730
1/1050
6/3930
6/2835
6/4300
8/3600
2/1110
1/600
3/1800
1/650
8/6950
6/^940
8/6675
10/7225
9/5670
Inbay Sampling Effort: # of samples/distance (in meters trawled)
Year iMonth
Appendix B (cont.)
Station
1976
1977
1978
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
5/3085
8/3930
5/3085
2/1095
13/6775
6/2815
3/1645
2/665
3/1325
3/1510
4/1600
3/1145
10/5030
4/2375
5/3245
1/640
2/640
1/550
7/3290
4/1510
5/1690
4/2150
2/1095
6/2745
6/2195
8/4435
9/4130
5/2895
9/4690
5/2480
2/730
1/400
2/550
5/2355
6/2375
2/685
8/4545
6/3405
9/5395
5/3200
3/2195
6/2515
5/3500
1/460
3/1190
2/1190
4/2150
15/5830
10/3885
8/3130
2/1280
4/1830
4/2010
6/1760
11/7180
10/6150
10/5920
9/4535
16/8340
6/3065
6/3110
1/320
4/2285
11/6080
10/4160
3/2375
12/6605
10/7865
13/8505
7/4390
6/4160
1/825
4/2285
7/3980
1/730
4/1965
5/2720
9/4460
10/5305
8/3340
2/1005
1/455
10/5670
9/4435
15/8345
20/10010
10/4940
4/2190
17/8860
9/4000
5/2995
3/935
9/3590
7/4390
10/3885
5/2515
17/7955
17/9510
17/10335
10/6220
2/1370
1/730
10/4940
7/3085
2/1325
6/3110
4/2745
7/4250
21/10105
13/5075
9/4250
4/1805
2/1145
S/2835
9/3705
1/355
4/1955
4/2375
1/535
2/585
1/730
Inbay Sampling Effort: # of samples/distance (in meters trawled)
Year Month
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1979
1980
1981
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
1/455
3/1095
8/3270
6/2215
5/2055
3/1670
2/550
1/180
5/2080
2/1190
4/1305
3/1260
6/2515
7/2195
4/2080
1/275
2/1210
1/915
2/730
1/550
3/1190
7/3380
7/3545
2/915
2/1210
2/1050
1/730
1/730
2/915
5/2285
5/1420
8/3270
7/3385
6/2630
3/1275
2/730
5/1465
1/275
1/275
3/1645
7/2635
5/2195
9/3085
3/1050
2/455
1/275
1/825
1/275
3/1005
2/825
1/730
4/2125
7/3110
5/2585
5/2240
2/825
2/870
1/640
2/870
2/1190
2/1030
2/870
2/730
1/525
6/2880
8/3840
14/7180
6/3450
4/1715
3/1350
1/730
7/3450
1/185
3/2010
2/1050
7/3385 .
8/3475
10/4275
9/3680
1/550
3/2490
2/960
1/615
2/1005
4/1805
3/1555
5/2745
8/4825
8/4160
11/6310
3/1740
1/480
3/1735
3/1280
7/4205
6/4025
1/455
1/640
11/5280
11/6085
20/10355
7/4115
6/2970
2/1920
3/1420
5/2605
1/915
3/1370
4/2470
4/2375
14/7135
13/5280
10/5085
11/5350
2/455
4/1395
3/2125
6/3155
8/4345
11/5530
7/4685
13/7295
10/4755
23/12755
15/7270
4/2595
8/3020
4/2195
4/1920
7/3930
4/1440
1/480
1/275
1/230
1/275
2/1465
1/505
4/1830
1/825
1/553
1/455
1/455
2/825
5/2125
5/3130
4/2745
7/4550
10/5 253
13/7913
5/2970
1/320
1/455
7/3385
2/685
Inbay Sampling Effort: # of samples/distance (in meters trawled)
57
APPENDIX C
Salinity
Year Month
1973 Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Aspect
Avg
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D. •
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Avg
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Station
3
16.0
.8
15.0-17.5
22.0
1.0
21.0-23.0
23.0
1.0
22.0-24.0
25.5
.5
25.0-26.0
27.0
17.0 17.5 17.0
1.0 1.9 .5
15.0-18.0 15.5-20.0 16.5-17.5
19.0 18.5 17.0
.4 .8 .2
19.5-19.5 17.5-19.0 16.5-17.0
19.0 19.0 18.0
1.1 1.6 1.1
18.0-21.5 16.0-20.5 16.0-19.5
22.0 22.0 21.0 21.0
1.4 .7 1.0 .9
20.0-24.0 21.0-22.5 19.0-22.5 20.5-21.5
23.5 23.0 22.5
1.2 1.0 1.0
22.0-25.0 22.0-24.0 21.0-23.5
26.5 25.5 26.0
1.2 1.0 1.2
25.0-28.5 24.0-26.5 25.0-28.0
22.0
29.5
.8
28.5-30.0
28.0 27.0
.5
26.5-27.5
29.0 29.0 29.0 28.0
.5 .8 .8 .5
28.0-29.5 27.5-30.0 27.5-30.0 27.5-28.5
28.0
0
26.0
3.0
23.0-29.0
28.0 25.5
1.9
23.0-27.0
29.0
0
23.5
21.5 20.0 21.5 21.5
1.2 .2 .9 .6
20.0-23.0 20.0-20.5 20.0-22.5 21.0-22.5
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Year Month
1974 Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Aspect
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Avg
S.D.
Min-Max
Mean
S.D.
Min-Max
Avg
S.D.
Min-Max
Mean
S.D.
Min-Max
17.0
19.5
.5
APPENDIX C (cont.)
Station
2 3
19.5 19.0
.8 .5
18.5-20.5 18.5-20.0
16.5 17.0
1.5 1.4
12.5-18.5 14.0-18.5
15.5 17.0
1.0 .8
13.5-13.5 13.0-17.5
19.5
1.1
19.0
1.4
19.0-20.0 17.5-21.0 17.0-20.5
15.0 16.0 15.0
.5 1.2 .7
14.5-16.0 14.5-17.5 14.0-15.0
18.5 19.5 19.0
1.9 1.7 1.2
15.5-21.0 17.5-22.0 17.0-20.0
21.5
.5
21.0-22.0
18.5
1.3
17.0-20.0
19.5
24.0
.3
23.5-24.0
24.5
25.o
24.5
.5
24.0-25.0
25.0
.3
24.5-25.0
15.o 15.5
.7 1.5
15.0-17.0 15.0-15.0
19.0 18.0
.7 1.5
18.0-20.0 15.0-20.0
20.5
24.5
.5
24.0-25.0
28.0 27.5 28.0
1.3 .5
25.0-29.0 27.5-28.5
28.0
27.0-28.5
27.0
.2
26.5-27.0
27.5 27.0
.3
25.5-27.0
27.0
.3
23.5-27.0
Salinity of the South San Francisco Bay (in ppt)
APPENDIX C (cont.)
Station
Year Month Aspect 12 3 4
1975 Jan Avg
S.D.
Min-Max
Feb Avg
S.D.
Min-Max
Mar Mean ' 20.5 20.5 20.0 19.5
S.D. .5 .5 0 .8
Min-Max 20.0-21.0 20.0-21.5 18.5-20.0
Apr Mean 17.5 18.5 18.5 18.5
S.D. .8 1.3 .4 .7
Min-Max 16.0-18.0 16.0-20.0 18.0-19.0 18.0-20.0
May Mean 18.0 18.5 17.5 17.5
S.D. 1.1 1.8 1.6 1.2
Min-Max 16.0-19.5 16.0-22.5 16.0-21.0 16.0-20.0
Jun Mean 22.0 20.5 21.5 22.0
S.D. -8
Min-Max 21.0-23.0
Jul Mean 23.5 23.5 24.0 23.0
S.D. " .5 .5 0 0
Min-Max 23.0-24.0 23.0-24.0
Aug Mean 25.0 24.5
S.D.
Min-Max
Sep Avg
S.D.
Min-Max
Oct Mean 28.0 27.5 28.0 26.5
S.D. 1.5 .8 .8 .5
Min-Max 27.0-31.0 27.0-29.0 27.0-29.0 28.0-27.0
Nov Mean 28.0 27.5 28.0 27.5
S.D. .9 .5 .4 .9
Min-Max 27.0-30.0 27.0-28.0 27.0-28.0 25.0-28.0
Dec Mean 28.5 29.0 28.5 29.0
S.D. . .9 .4 -5 .7
Min-Max 27.0-29.0 28.0-29.0 28.0-29.0 23.0-33.0
Salinity of the South San Francisco Bay (in ppt)
so
APPENDIX C (cont.)
Station
Year Month Aspect 1 2 3 4
1976 Jan Mean 28.0 28.5 28.5 28.0
S.D. 1.2 .5 1.1 1.1
Min-Max 26.5-29.0 28.0-29.0 27.0-30.0 26.0-29.0
Feb Mean 28.0 28.5 28.5 27.5
S.D. 1.3 1.1 1.1 . .9
Min-Max 25.5-30.0 27.5-30.0 26.0-30.0 25.0-29.0
Mar Mean 27.0 28.0 27.5 27.5
S.D. .2 1.1 .5 .9
Min-Max 27.0-28.0 27.0-30.0 26.5-28.0 25.0-29.0
Apr Mean 28.0 28.5 28.0 27.5
S.D. .8 .6 .5
Min-Max 27.0-29.0 27.0-29.0 27.0-28.0
May Mean 28.5 29.0 28.5 29.0
S.D. .6 .4 .7 .5
Min-Max 27.5-31.0 27-5-30.0 26.5-31.0 27.0-30.0
Jun Mean 30.0 30.0 30.0 30.0
S.D. 0 0 0 .1
Min-Max 30.0-31.0
Jul Mean 30.0 30.5 30.0 30.0
S.D. .1 .5 .1 .1
Min-Max 30.0-30.5 30.0-31.0 30.0-31.0 29.5-31.0
Aug Mean 31.0 31.0 31.0
S.D.
Min-Max
Sep Mean 31.0 30.0
• S.D. 0
Min-Max
Oct Mean 30.5 30.5
S.D. .8 .4
Min-Max 30.0-32.0 30.0-31.0 30.0-31.0 29.0-32.0
Nov Mean 32.0 32.0 32.0 31.0
S.D. .2 1.0 1.0 .6
Min-Max 31.5-32.0 30.0-33.0 30.0-33.5 30.0-32.0
Dec Avg
S.D.
Min-Max
Salinity of the South San Francisco Bay (in ppt)
30.0
30.5
.4
31.5
.5
31.0-32.0
30.5
.8
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APPENDIX C (cont.)
Station
Year Month Aspect 12 3 4 5
1977 Jan Mean 31.5 31.0 31.5 30.5
S.D. .5 .9 .8 .9
Min-Max 31.0-32.0 30-0-32.0 30.5-33.0 29.0-32.0
Feb Mean 30.5 31.5 30.0 30.0
S.D. .5 .5 1.5
Min-Max 30.0-31.0 31.0-32.0 29.0-31.0
Mar Mean 30.5 30.0 30.5 30.5 30.0
S.D. .5 .6 .5 .6
Min-Max 30.0-31.0 29.5-31.0 30.0-31.0 30.0-32.0
Apr Mean 31.0 ' 30.5 30.5 30.0 33.0
S.D. .6 .7 .7 .4 0
Min-Max 30.0-31.5 29.5-31.5 30.0-32.0 29.0-31.0
May Mean 31.0 31.0 31.5 31.0 31.0
S.D. .5 .5 1.1 .7 0
Min-Max 30.5-31.5 30.0-32.0 30.0-35.0 29.5-32.0
Jun Mean 32.0 31.5 32.0
S.D. 1.0 .5 1.0
Min-Max 31.0-33.0 31.0-32.0 31.0-33.0
Jul Mean ■ 32.0 32.0 31.5 32.0
S.D. .3 .6 1*0
Min-Max 31.5-32.0 31.0-33.0 31.0-33.0
Aug Avg
S.D.
Min-Max
Sep Mean 32.0 32.0
S.D.
Min-Max
Oct Mean 34.0 32.5 33.0
S.D. .8 .7 1.0
Min-Max 32.5-34.5 32.0-34.0 31.0-35.0
Nov Mean 33.5 33.0 33.0 33.0
S.D. .5 .7 .7 -1.0
Min-Max 33.0-34.0 32.0-34.0 32.0-34.0 32.0-34.0
Dec Mean 35.0 34.0 32.5
S.D. .5
Min-Max 32.0-35.0
Salinity of the South San Francisco Bay (in ppt)
ft
od.
APPENDIX C (cont.)
Year Month
1978 Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Aspect
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Avg
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Avg
S.D.
Min-Max
1
23.0
17.5
.7
24.0
4.0
20.0-28.0
22.5
1.5
21.0-24.0
21.0
1.5
19.0-23.0
18.5
1.2
17.0-19.0 16.0-20.0
20.5 20.0
1.5 1.1
18.0-22.0 18.0-22.0
22.5 21.5
1.0 .9
21.0-23.5 20.0-23.0
25.0 25.5
1.2
24.0-27.0
26.5 27.0
.4 .5
26.0-27.0 26.0-27.5
Station
3
27.0
2.2
24.0-30.0
20.0
19.0
1.9
17.0-23.0
18.5
1.2
17.0-21.0
20.0
1.3
18.0-21.0
21.5
.8
21.0-23.0
26.0
.3
25.5-26.0
28.5
.5
26.0-27.0
24.5
1.9
22.0-28.0
21.0
.9
20.0-22.0
19.0
1.7
16.0-22.0
13.0
1.1
IS.0-20.0 •
20.0
.6
19.0-21.0
21.5
.8
20.0-23.0
24.5
.8
23.0-25.0
25.0
.2
26.0-26.5
29.5 29.5 29.5
.5 .5 .7
29.0-30.0 29.0-30.0 28.0-30.0
30.5 30.5 30.5
.5 .9 1.1
30.0-31.0 29.0-31.5 29.0-32.0
29.0
1.4
28.0-32.0
33.0
.7
■29.0-31.0
24.0
19.0
21.0
Salinity of the South San Francisco Bay (in ppt)
26
0
22
1
.0
.0
.5
25 .5
25.0-27
22
1
.0
.9
.0
APPENDIX C (cont.)
Station
Year Month Aspect 12 3
1979 Jan Mean 26.5 27.0
S.D.
Min-Max
Feb Mean 25.0 . 26.0
S.D. 0
Min-Max
Mar Mean 22.5 21.5 . 22.0
S.D. .3 1.4
Min-Max 22.5-23.0 20.0-23.0 20.0-25.0 19.5-25.0
Apr Mean 21.5 22.5 21.5 22.0
S.D. 1.0 .7 .7 .9
Min-Max 20.0-23.0 21.0-23.0 20.0-22.0 20.5-23.0
May Mean 24.5 25.0 24.0 24.0 24.5
S.D. .4 1.1 .9 .8
Min-Max 24.0-25.0 23.5-26.5 23.0-26.0 22.0-25.0
Jun Mean 25.5 26.5 25.5 24.5
S.D. .4 1.0 1.0 .5
Min-Max 25.0-26.0 25.0-27.5 24.0-26.5 24.0-25.0
Jul Mean 27.5 27.5 27.5 27.0 27.0
S.D. .5 .7 .5 .5
Min-Max 27.0-28.0 26.5-28.5 27.0-28.0 26.0-27.5
Aug Mean 28.5 28.5 29.0 29.0
S.D. .5 .5
Min-Max 28.0-29.0 28.0-29.0
Sep Mean 28.0 28.0
S.D.
Min-Max
Oct Mean 30.5 30.5
S.D. .8 .6
Min-Max 29.5-30.0 30.0-31.5 29.5-31.5 29.0-30.5
Nov Mean 30.0 30.0
S.D.
Min-Max
Dec Mean 30.0 32.0 30.5
S.D. 1.0 -5
Min-Max 29.0-31.0 30.0-31.0
Salinity of the South San Francisco Bay (in ppt)
28.0
30.5
.6
28.5-29
28.0
.8
27.0-28
29.5
.6
.0
.5
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APPENDIX C (cont.)
Station
Year Month Aspect 12 3 4 5
1980 Jan Mean 19.0 20.0
S.D. .7 .5
Min-Max 18.0-20.0 19.0-21.0
Feb Mean 18.0 17.5 17.0 18.0 15.0
S.D. 0 .7 .3 .8 2.0
Min-Max • 17.0-18.5 IS.5-17.0 17.0-19.0 14.0-18.0
Mar Mean 13.0 14.5 14.0 12.5 13.0
S.D. .6 .9 1.1 1.3
Min-Max 12.5-14.0 13.0-15.0 12.0-15.0 11.0-15.5
Apr Mean 18.0 18.0 17.5 18.0
S.D. 1.9 1.6 1.5 1.5
Min-Max 15.0-20.0 16.0-20.0 15.0-20.0 14.5-21.0
May Mean 22.0 22.5 22.5 22.0 23.0
S.D. 2.1 1.3 1.8 2.1 1.3
Min-Max 19.0-25.0 21.0-25.0 19.0-25.0 19.0-23.0 22.0-25.0
Jun Mean 23.0 25.0 25.0 24.5 24.5
S.D. 2.7 .4 1.0 .5 0
Min-Max 20.0-26.0 24.5-25.5 24.0-27.0 23.5-25.0
Jul Mean 25.0 26.5 25.0 25.0 25.0
S.D. .2 .8 0 .4
Min-Max 25.0-25.5 25.5-27.0 25.0-25.0
Aug Mean 26.0 26.0 25.5
S.D. 0 .8
Min-Max 25.0-27.0
Sep Mean 27.0 26.5 27.0
S.D. .3
Min-Max 25.5-27.0
Oct Mean 29.0 - 28.0 31.0 27.5 23.0
S.D. .3 .4 .8
Min-Max 28.5-29.0 27.0-28.0 27.0-23.5
Nov Mean 30.0 29.5 30.0 29.5 23.5
S.D. 1.1 1.4 .3
Min-Max 28.0-30.5 27.0-31.0 29.0-29.5
Dec Mean 30.0 31.0 30.0 30.0 33.0
S.D. 0 .3 0 1.0 .5
Min-Max 30.5-31.0 27.5-31.0 29.5-31.0
Salinity of the South San Francisco Bay (in ppt)
APPENDIX C (cont.)
Station
Year Month Aspect 12 3 4 5
1981 Jan Mean 30.0 30.0 29.5 30.0 29.5
S.D. 1.2 .7 .5
Min-Max 28.0-30.5 29.5-31.5 29.0-30.0
Feb Mean " 25.5 27.0 27.5 26.5 25.5
S.D. .5 1.4 1.0 1.3 1.2
Min-Max 25.0-26.0 25.0-29.0 26.0-29.0 24.0-28.0 24,0-27.5
Mar Mean 26.0 25.5 25.0 25.5 25.5
S.D. .8 1.0 .4 .7 .8
Min-Max 25.0-27.0 24.0-27.0 25.0-26.0 24.0-25.0 24.0-25.5
Apr Mean 24.5 24.0 25.0 24.5 24.5
S.D. .3 .5 .7 .5 .4
Min-Max 24.0-25.0 23.5-25.0 23.5-26.0 23.0-25.0 24.0-25.0
May Mean 26.0 25.5 25.5 26.0 23.0
S.D. 1.0 .9 .7 .7 .7
Min-Max 25.0-27.0 25.0-27.0 25.0-27.0 25.0-27.0 25.0-27.0
Jun Mean 26.5 27.0 27.0 26.5 27.0
S.D. .5 0 .5 .3 1.4
Min-Max 26.0-27.0 26.5-27.5 26.0-25.5 25.0-30.0
Jul Mean 28.0 28.0 29.0 28.5
S.D. 0 0 .7
Min-Max ' 28.0-30.0
Aug Mean 29.0 29.0 29.0
S.D. .1.0 .9
Min-Max • 27.5-30.0 27.5-33.0
Sep Mean
S.D.
Min-Max
Oct Mean
S.D.
Min-Max
Nov Mean 29.5
S.D.
Min-Max
Dec Mean
S.D.
Min-Max
Salinity of the South San Francisco Bay (in ppt)
29.5
31.5
.3
31.0-31
30.0
.3
30.0-30
25.0
2.0
23.0-27
.5
.5
.0
30.0
.5
29.5-30
31.5
.5
31.0-32
30.5
.5
30.0-31
25.5
.5
.0
.0
31.0
.7
30.0-32.0
31.0
.5
30.0-31.5
31.0
.3
30.5-31.0
25.0
.3
24.5-25.0
30.5
31.5
30.3
.4
33.0-31.0
27.0
.8
23.0—27.5
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APPENDIX D
Temperature
Year Month Aspect
73 Jan Avg
S.D.
Min-Max
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Station
3
13.5
1.2
12.0-15.0
13.0 14.0
1.0 .2
11.5-14.0 14.0-14.5
13.0
20.0
1.0
19.0-21.0
19.0
1.0
18.0-20.0
21.5
.5
21.0-22.0
21.5
.6
21.0-22.0
13.0 13.0 12.5
1.1 1.0 .4
12.0-15.0 12.0-14.0 12.0-13.0
16.0 16.5 16.0
2.0 1.5 1.1
12.5-18.5 13.5-18.5 14.5-18
18.5 18.0 18.5 19.0
1.5 1.6 1.5 .4
16.0-21.0 15.5-20.5 16.5-21.0 19.0-20.0
19.5 20.5 20.5
1.2 .5 1.2
18.0-21.0 20.0-21.0 19.0-22.0
20.0 20.0 20.5
.9 .4 .8 .
18.5-21.0 19.5-20.5 19.0-21.0
21.0
20.0
.8
19.0-20.5
21.0 20.5
.5
20.0-21.0
18.0
1.1
17.0-20.0
16.0
.5
15.5-16.5
11.5
.6
10.5-12.0
17.5 18.0 18.5 17.0
.6 1.1 -7 1.0
16.5-18.0 16.0-20.5 18.0-20.0 16.0 18.0
14.5
1.0
13.5-15.5
16.0 15.0 12.;
11.5 11.0 11.5
.9 .5 .6
10.0-12.0 10.5-12.0 10.5-12.0
Temperature in the South San Francisco Bay (in °C)
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APPENDIX D (cont.)
Station
Year Month Aspect 12 3 4 5
1974 Jan Mean 10.0 10.0
S.D. 1.4 .5
Min-Max 8.5-12.0 10.0-11.0
Feb Mean 10.0 " 11.5 11.0 12.5 12.0
S.D. .7 .6 1.3
Min-Max 10.5-13.0 10.0-12.0 11.0-14.5
Mar Mean 14.0 13.5 13.5 13.5 12.5
S.D. 1.3 1.5 1.1 1-5
Min-Max 12.5-15.0 11.0-15.5 12.0-15.0 11.0-15.5
Apr Mean 15.5 15.0 16.0 16.0 15.5
S.D. 1.7 .4 1.2 1.1 .3
Min-Max 14.0-18.5 14.5-16.0 15.0-18.0 14.0-17.5 15.0-13.5
May Mean 17.0 16.5 16.5 15.5 17.0
S.D. 1.1 .8 .6 .6 1.0
• Min-Max 15.0-18.5 15.0-17.5 16.0-17.5 15.0-17.0 15.0-13.0
Jun Mean 18.5 20.0
S.D. -5
Min-Max 18.0-19.0
Jul Mean 20.5 21.5 22.0 20.5
S.D. .3 2.0 .5
Min-Max 20.0-20.5 20.0-24.0 20.0-21.0
Aug Mean 20.0 21.0
S.D. 1<0
Min-Max 20.0-22.0
Sep Mean
S.D.
Min-Max
Oct Mean 16.0 19.0 17.5 19-0
S.D. ■ .7 1.8 -5
Min-Max 17.5-20.0 15.0-19.0 18.0-19.5
Nov Mean
S.D.
Min-Max
Dec Mean 12.5 12.0 12.5 12.5
S.D. .3 .3 '3
Min-Max 12.0-12.5 12.0-12.5 12.0-12.5
South Bay Temperatures in Degrees Centigrade
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APPENDIX D (cont.)
Station
Year Month Aspect 12 3 4
1975 Jan Mean
S.D.
Min-Max
Feb Mean
S.D.
Min-Max
Mar Mean 13.5 14.0 • 13.5 13.5
S.D. 1.8 .5 .5 1.8
Min-Max 11.5-15.0 13.5-14.5 13.0-14.0 11.5-15.0
Apr Mean 14.5 13.5 14.0 14.5
S.D. 1.2 1.4 1.5 1.2
Min-Max 12.0-16.0 11.5-16.0 12.0-16.0 13.0-13.0
May Mean 16.0 17.5 17.5 17.5
S.D. 5.5 - 2.1 1.1 2.1
Min-Max 14.0-23.0 14.5-23.0 15.0-19.0 14.5-22.0
Jun Mean 20.0 22.0 21.0 21.5
S.D. .9
Min-Max 21.0-23.0
Jul Mean 24.0 20.5 23.5 21.0
S.D. .3 .3 .5 1.0
Min-Max 23.5-24.0 20.0-20.5 23.0-24.0 20.0-22.0
Aug Mean 23.0 24.0
S.D.
Min-Max
Sep Mean
S.D.
Min-Max
Oct Mean 19.5 18.0 18.5 18.5
S.D. 2.1 1.1 1.1 2.6
Min-Max 16.0-22.5 16.0-19.0 16.5-20.0 15.5-23.5
Nov Mean 14.5 14.0 13.5 14.5
S.D. 2.1 1.0 1.4 2.2
Min-Max 11.5-17.0 13.0-15.0 12.0-15.5 11.0-17.5
Dec Mean 11.5 11.5 12.0 11.5
S.D. 1.9 1.1 1.1 1.1
Min-Max 9.5-14.0 10.5-13.0 11.0-14.0 10.0-13.5
South Bay Temperatures in Degrees Centigrade
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APPENDIX D (cont.)
Year Month Aspect
1976 Jan Mean
S.D.
Min-Max
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
11.5
.5
11.0-12.0
12.0
1.1
9.5
1.1 •
8.0-10.5
12.5
2.3
10.0-14.0 10.0-16.0
15.0
3.0
15.5
1.9
Station
3
10.0
1.0
9.0-12.0
11.0
1.7
9.0-15.0
16.0
1.8
12.0-20.0 12.0-18.5 12.0-18.0
14.0 14.5 14.5
1.1 .9
13.0-16.0 13.0-15.0
17.5 17.5 18.0
1.4 1.2 2.1
15.0-19.0 15.0-19.0 15.0-22.5
17.0 16.5 16.5
.8 1.1 -7
15.5-18.0 15.0-18.0 15.0-17.0
22.0 21.5 21.5
1.7 1.2 .7
20.0-25.0 20.0-23.0 20.0-22.0
23.0
20.0
1.0
19.0-21.0
19.0
1.2
22.0
20.0
.8
23.0
22.0
20.0
.5
17.0-20.0 19.0-21.0 19.0-21.0
18.0 18.5 17.5
1.3 1.0 3.0
17.0-20.0 16.5-19.5 16.0-20.5
11.0
1.3
8.0-12.5
13.0
1.9
10.0-17.0
1S.0
1.6
13.0-19.0
14.5
.5
14.0-15.0
18.5
1.5
16.0-21.0
.17.0
.9
15.0-18.0
22.0
1.5
20.0-25.0
23.0
20.0
1.0
19.0-21.0
19.0
1.7
15.0-22.0
19.0
1.2
17.0-21.0
South Bay Temperatures in Degrees Centigrade
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APPENDIX D (cont.)
Station
Year Month Aspect 12 3 4
1977 Jan Mean 11.5 10.5 11.0 11.0
S.D. 1.6 1.6 1.2 1.2
Min-Max 9.0-13-5 8.5-13.5 9.0-13.0 '3.5-13.5
Feb Mean 14.5 13.5 14.0 13.0
S.D. .3 1.0
Min-Max 14.0-14.5 12.5-14.5 12.5-1
• -j-
Mar Mean 13.5 13.0 13.0 12.5 13.5
S.D. .6 1.5 1.6 1.4
Min-Max 12.5-14.5 11.5-15.0 11.5-13.0 9.0-15.0
Apr Mean 15.0 16.0 13.5 17.5 13.3
S.D. .6 1.8 1.3 1.3 1.3
Min-Max 13.0-18.0 13.0-18.0 14.0-13.5 14.0-19.0 13.0-17.3
May Mean 15.0 15.5 1S.0 15.5 13.5
S.D. 1.6 1.1 .9 1.2 .4
Min-Max 15.0-19.5 14.0-17.0 15.0-18.0 15.0-19.0 15.0-17.0
Jun Mean 18.5 18.0 13.5
S.D. .4 1.2 1.4
Min-Max 18.0-19.0 17.0-20.5 15.0-20.0
Jul Mean 21.0 20.5 21.5 20.5
S.D. .8 1.1 .5
Min-Max 19.0-21.0 20.0-23.0 20.0-21.0
Aug Mean
S.D.
Min-Max
Sep Mean 21.0 . 21.0
S.D.
Min-Max
Oct Mean 13.0 13.5 13.3
S.D. 1.0 1.8 2.4
Min-Max 17.0-19.5 15.0-22.0 14.5-23.0
Nov Mean 16.0 13.0 " 13.0 17.3
S.D. 1.1 1.2 1.0
Min-Max 14.0-17.0 14.0-17.0 15.0-19.0
Dec Mean 11.0 11.0 15.3
S.D. ■ . .5 .
Min-Max 15.0-13.0
South Bav Temperatures in Degrees Centigrade
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APPENDIX D (cont.)
Station
Year Month Aspect 12 3 4 5
1978 Jan Mean 13.5 13.0 12.0 13.5
S.D. 1.3 3.1 2.3
Min-Max 11.0-14.0 11.0-14.0 9.5-16.0
Feb Mean 15.0 13.0 14.5
S.D.
Min-Max
Mar Mean 15.5 16.0 15.5 15.5
S.D. 1.7 2.3 1.7
Min-Max 14.5-19.0 13.0-20.0 13.5-19.0
Apr Mean 17.5 18.0 15.5 17.0 15.0
S.D.. 2.0 2.0 2.1 1.5
Min-Max 16.0-21.5 15.0-20.5 14.0-22.0 14.5-20
May Mean 19.0 18.5 19.5 18.5
S.D. 1.3 2.6 2.9 3.4
Min-Max 17.5-21.0 13.5-23.0 13.0-22.0 10.0-23.5
Jun Mean 19.5 19.5 19.0 20.0 21.0
S.D. .8 1.0 1.3 1.0
Min-Max 18.5-21.0 17.0-20.5 17.0-22.0 19.0-23'. 0
Jul Mean 20.0 20.0 20.5 21.5
S.D. .2 1.5 1.7
Min-Max 20.0-20.5 19.0-22.0 19.0-23.0
Aug Mean 22.5 21.5 22.5 23.5
S.D. 1.0 .9 1.1 1.1
Min-Max 21.0-24.0 20.5-23.0 21.0-23.5 22.5-25.0
Sep Mean
S.D.
Min-Max
Oct Mean 16.0 20.0 17.0 19.0
S.D. 4.0 1.0 2.8 3.2
Min-Max 12.0-20.0 19.0-21.0 11.0-20.0 15.0-23.0
Nov Mean 15.0 15.5 16.0 16.5
S.D. 4.9 3.8 3.3 3.7
Min-Max 8.0-19.5 9.5-20.0 9.0-19.5 10.0-20.5
Dec Mean
S.D.
Min-Max
South Bay Temperatures in Degrees Centigrade
APPENDIX
10
D
CM.0
(cont. )
Station
3
12.0
Year Month Aspect
1979 Jan Mean
S.D.
Min-Max
Feb Mean 13.0 11.0 11.0 10.0
S.D. 1.5 .8
Min-Max 9.5-12.5 9.0-10.5
Mar Mean 14.5 14.5 13.5 14.5 14.5
S.D. 3.7 1.8 . 2.4 2.6 .5
Min-Max 10.0-19.0 12.0-17.0 10.0-18.0 9.0-18.0 14.0-15.0
Apr Mean 17.5 16.0 15.0 16.0
S.D. 2.1 . 1.1 .9 3.5
Min-Max 15.0-21.0 15.0-18.0 13.5-16.0 12.0-25.0
May Mean 20.5 20.0 20.5 20.5 17.0
S.D. 3.6 3.3 3.0 1.7
Min-Max 16.0-27.0 14.0-24.0 16.0-27.0 18.0-24.0
Jun Mean 21.5 21.5 23.0 22.0
S.D. 1.8 1.4 1.2 2.1
Min-Max 18.5-23.0 19.5-23.0 21.0-24.0 18.0-24.0
Jul Mean 23.0 23.0 22.5 24.0 27.0
S.D. 1.3 1.5 1.7
Min-Max 21•0-24.5 21.0-24.5 22.0-26.5
Aug Mean 23.5 21.5
S.D. .3 1.2
Min-Max 23.0-23.5 20.0-23.0
Sep Mean 25.0 24.0
S.D.
Min-Max
Oct Mean 20.0 20.0
S.D. 2.0 1.4
Min-Max 17.0-23.0 19.0-22.5 16.5-23.0 18.0-23.0
Nov Mean 15.0 13.0
S.D.
Min-Max
Dec Mean 16.5 12.0 13.0
S.D. .5 2.2
Min-Max 16.0-17.0 10.0-15.0
South Bay Temperatures in Degrees Centigrade
26
25
20
2
.0
.0
.0
.3
24.0
1.3
22.5-25.0
25.0
.2
25.0-25.5
20.0
1.6
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Year Month
1980 Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Temperature
Aspect
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
Mean
S.D.
Min-Max
1
15.0
.3
14.5-15.0
13.0
.9
11.5-13.5
17.5
1.5
15.0-19.0
17.0
3.0
11.0-21.0
19.0
.9
17.0-20.0
22.0
.6
21.0-22.5
18.5
1.8
16.5-20.0
17.0
13.0
1.8
11.0-14.5
2
14.0
1.1
12.5-15.0
15.5
1.1
14.0-17.0
18.0
1.8
15.0-20.0
17.5
1.3
16.0-20.0
19.5
• 1.2
18.0-21.0
23.5
1.0
22.5-24.5
21.5
21.0
16.5
.8
15.5-17.5
13.5
1.0
12.5-14.5
of the South San Francisco Bay
Station
3
13.0
2.4
10.0-15.0
13.0
.8
12.0-13.5
15.0
1.2
13.5-17.0
18.0
1.4
14.5-19.0
18.0
2.2
15.0-22.0
18.0
1.7
15.0-21.0
21.0
1.0
20.0-22.0
23.0
. .6
22.5-24.0
24.0
16.0
18.0
15.0
.3
14.5-15.0
(in °C)
4
13.5
3.2
10.0-18.0
13.5
1.2
12.0-15.0
16.5
1.5
13.5-19.0
18.5
1.7
15.0-20.0
18.5
1.8
15.5-21.0
17.0
1.8
14.0-20.0
22.0
2.0
19.0-23.5
22.0
1.5
20.0-24.0
24.5
.8
23.5-25.0
19.5
1.1
18.0-21.0
15.5
1.4
14.0-18.0
13.0
1.4
11.0-15.0
13.3
15.0
17.5
.4
17.0-18.0
18.5
18.0-18.5
24.0
23.5
20.0
13.5
.8
15.3-17.0
13.5
1 • o
12.0-15.0
APPENDIX D (cont.)
Station
Year Month Aspect 1 2 3 4 5
1981 Jan Mean 14.0 11.5 12.5 11.5 12.5
S.D. .7 1.3 1.2
Min-Max 12.0-13.5 10.0-13.0 11.0-14.0
Feb Mean 17.5 14.0 14.5 14.0 15.5
S.D. .5 2.1 1.9 1.2 1.5
Min-Max 17.0-18.0 10.5-16.0 11.0-17.0 12.0-15.0 13.0-17.0
Mar Mean 14.0 14.5 15.5 15.5 ' 15.0
S.D. 2.5 2.1 1.2 .8 1.3
Min-Max 9.0-17.0 10.0-17.5 14.0-18.0 14.0-17.0 13.0-18.5
Apr Mean 17.0 17.0 16.0 17.0 15.5
S.D. 1.2 1.0 1.8 1.3 1.4
Min-Max 15.5-19.0 16.0-19.0 14.0-19.0 14.5-19.0 15.0-19.0
May Mean 19.5 19.5 18.5 . 18.0 18.5
S.D. 1.3 1.2 2.8 2.0 1.4
Min-Max 18.0-20.5 18.0-21.0 15.0-24.0 14.5-23.0 17.0-21.5
Jun Mean 21.0 21.5 22.0 21.0 20.5
S.D. 1.0 1.8 1.0 1.1 1.0
Min-Max 20.0-22.0 19.5-23.0 21.0-23.0 19.0-22.0 19.0-22.0
Jul Mean 22.0
S.D. .2
Min-Max 21.5-22.0
Aug Mean
S.D.
Min-Max
Sep Mean 21.0 21.0 20.0 20.0
S.D.
Min-Max ■ 20.0-22.0 19.5-23.0 19.0-20.0
Oct Mean 17.5 16.5 17.5 15.0
S.D. 1.8 1.6 1.1
Min-Max 16.0-18.5 14.0-19.5 16.0-19.0
Nov Mean 15.5 16.0 15.5 15.5 15.5
S.D. 0 .4 .5 .4
Min-Max 16.0-17.0 15.0-15.0 15.0-15.0
Dec Mean 13.5 12.0 12.5 15.0
S.D. 1.8 1.5
Min-Max 12.5-14.0 11.0-14.0
Temperature of the South San Francisco Bay (in °C)
22.0
21.5
1.0
20.0
22.0
2.0
20.0-24.0
1.5
22.0
.8
21.0-23.
22.0
,7
21.0-23.
.4
5
0
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Year
1973
1974
1975
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
APPENDIX E
Delta Outflow
Mean
2868.6
2891.3
2158.2
630.9
331.1
204.1
130.1
168.7
315.6
398.2
1696.4
2153.2
3925.2
1688.1
2172.1
3090.8
722.9
479.5
249.8
361.8
593.8
524.4
678.9
792.9
494.4
1592.1
1854.9
976.9
814.9
637.0
315.0
269.5
379.7
478.3
508.8
568.1
S.D. Unimpaired
1736.6
780.4
856.1
204.0 776.6
107.2
97.7
21.7
24.1
66.8
98.9
1041.3
542.4
1692.5
595.3
384.4 2411.7
1985.3
122.8
161.8
107.9
85.3
57.5
65.3
121.5
274.5
264.5
591.1
869.8
319.2 1209.3
121.2
194.1
48.3
73.4
33.5
99.7
87.2
90.7
Sacramento/San Joaquin Delta Outflows (in cubic meters per
secra't Chipps Island. Unimpaired flows (diversions added)
for selected months included (from California Dept. of Water
Resources data)
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APPENDIX E (cont.)
Year
1976
1977
1978
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Mean
264.5
212.1
222.4
250.0
115.1
110.8
122.9
127.6
101.0
102.5
103.1
119.2
123.5
139.4
86.9
87.3
113.2
71.4
90.9
70.2
79.0
58.7
111.6
240.2
1872.6
1589.3
2402.0
1715.2
1136.5
257.1
112.5
167.7
333.7
272.6
309.3
248.5
S.D
94.
57.
173.
162.
11.
11.
12.
35.
60.
52.
40.
90.
100.
65.
51.
13.
70.
15.
17.
27.
24.
16.
62.
187.
1446.
926.
1216.
201.
432.
132.
27.
25.
66.
79.
120.
36.
•
6
0
6
0
3
3
5
5
9
5
7
7
7
7
3
7
4
5
2
0
4
2
3
2
4
8
3
0
,0
,7
,3
,9
,0
,8
,3
,9
Unimpaired
446.1
177.2
1878.4
Sacramento/San Joaquin Delta Outflows (in cubic meters per
sec) at Chipps Island. Unimpaired flows (diversions added)
for selected months included (from California Dept. of Water
Resources data)
w
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APPENDIX E (cont.)
Year
1979
1980
1981
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Mean
862.
1311.
1068.
409.
380.
150.
152.
98.
143.
221.
344.
538.
3345.
3433.
2806.
811.
591.
420.
316.
118.
280.
208,
188,
353,
624
617
750
330
254
129
150
89
133
144
1017
2352
0
5
7
9
2
7
4
1
2
3
6
5
4
0
.9
,9
,8
,8
,7
.0
.2
.5
.8
.4
.9
.8
.4
.1
.1
.7
.1
.5
.0
.4
.3
.4
S.D
551.
982.
404.
235.
93.
35.
70.
45.
37.
86.
117.
459.
2480.
2962.
1126.
189.
97.
29.
49.
28.
75.
54.
21.
176.
519,
393,
338,
254.
103
42
18
28
21
99
929
1519
•
6
0
2
7
6
6
6
6
7
4
3
2
7
6
5
5
8
,0
,6
,9
,3
,7
,0
.7
.5
.3
.4
.9
.6
.2
.9
.9
.1
.1
.7
.8
Unimpaired
630.0
1016.9
829.6
Sacramento/San Joaquin Delta Outflows (in cubic meters per-
sec) at Chipps Island. Unimpaired flows (diversions added)
for selected months included (from California Dept. of Water
Resources data)
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Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
1972
3
-19
22
90
184
254
191
162
81
41
-2
-2
1973
-49
-53
101
253
252
325
324
319
86
53
-7
-35
APPENDIX F
Upwelling Indices
Year
1974
1
9
2
105
356
297
182
250
104
114
2
5
1975
-20
-20
21
150
254
355
230
247
165
24
19
5
1976
9
9
101
59
331
304
249
111
134
79
2
3
Upwelling Indices for lat.39 N.long 125 W.lat (in cubic meters/sec/lOOm
length of coast) (from NOAA data)
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APPENDIX F (cont.)
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
1977
0
5
140
121
97
372
365
193
93
79
14
-49
1978
-112
-14
2
35
289
233
364
245
119
137
54
28
Year
1979
-2
-6
14
36-
243
309
170
141
88
7
-17
-37
1980
-1
-77
91
32
264
195
233
338
116
37
7
-22
1981
-90
24
191
250
318
346
216
107
22
-17
-42
Upwelling Indices for lat.39°N.long 125°W.lat (in cubic
meters/sec/100m length of coast) (from NOAA data)
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APPENDIX G
Commercial Landings
Year Landing
1973
1974
1975 •
1976
1977
1978
1979
1980
1981
1982
1983
269
408
500
463
444
465
476
561
452
423
184
Commercial Landings of English sole (in metric tons) from the
Ports of Princeton and San Francisco combined (from unpublished
California Dept. of Fish and Game data)
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Year
1973
1974
1975
1976
1978
1979
1980
1981
Month
Apr
May
Feb
Mar
Apr
May
Apr
May
Mar
May
Jun
Apr
May
Mar
Apr
May
Jun
Mar
Apr
May
Jun
Feb
Mar
Apr
May
APPENDIX: h
English Sole Distribution
Mean
6.
62.
18.
47.
240.
145.
69.
137.
14.
39.
27.
49.
11.
44.
46.
80,
21,
36,
62,
123,
27
36
41
34
19
1
3
4
6
1
9
4
,5
,3
,2
.3
,6
,2
.0
.1
.6
.2
.5
.1
.8
.4
.0
.2
.2
.7
Variance
47.
2748.
1583.
6036.
82153.
53128.
43765.
72345.
1169.
16831.
2201.
10373.
156.
6572.
8083,
9383,
12140,
4475,
20185
20284
4321
4485
15032
4089
1376
8
0
4
2
7
0
,1
,9
,8
,2
.3
.8
.5
.5
.8
.0
.9
.6
.7
.3
.4
.0
.6
.2
.5
Distribution Analysis Data for Specified Months (mean number
of sole caught per 1000 meters of trawl and corresponding
variances)
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Year
1973
1974
1975
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Ebb
12
8
16
15
6
9
2
20
5
8
5
15
21
14
17
5
3
9
6
14
13
2
1
15
6
12
APPENDIX I
Tide I
Slack
1
. 3
2
1
1
1
4
1
2
5 .
1
1
2
1
1
2
Distribution
Flood
10
11
13
19
8
7
6
1
8
3
8
7
9
20
13
23
4
4
3
5
9
25
1
3
15
11
3
Tide Distribution of Trawl Samples (# of trawls at each tide
state)
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APPENDIX I (cont.)
Year
1976
1977
1978
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Ebb
15
27
17
8
23
13
3
6
6
17
12
10
22
20
20
11
12
1
7
10
5
5
9
24
17
20
5
3
2
15
Slack
3
5
1
1
2
1
1
2
4
1
1
4
3
1
2
4
1
6
2
1
6
1
1
Flood
19
24
16
11
30
12
14
10
9
14
2
25
21
24
8
13
9
9
1
7
23
20
9
2
3
19
14
Dec
Tide Distribution of Trawl Samples (# of trawls at each tide
state)
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APPENDIX I (cont.)
Year
1979
1980
1981
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Ebb
1
" 3
12
20
21
14 •
7
6
5
11
3
3
6
18
14
26
15 '
2
4
8
8
9
10
29
15
27
17
6
5
4
3
9
12
3
Slack
1
1
3
1
2
1
2
1
3
1
2
2
1
1
3
4
1
5
5
2
1
1
Flood
1
2
' 14
11
25
10
11
4
1
11
2
3
4
14
15
11
16
6
5
6
3
7
12
7
20
25
24
9
6
4
2
6
7
2
Tide Distribution of Trawl Samples (# of trawls at each tide
state)
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Year
1973
1974
1975
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov.
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
APPENDIX vJ
Time Distribution
0730-0959 1000-1229
6
7
12
12
7
3
2
1
8
3
4
2
22
13
6
13
4
2
5
12
13
2
7
9
5
8
3
5
14
8
3
4
11
1
3
9-
3
15
12
14
2
2
3
1
8
12
4
1
8
6
8
1230-1500
9
9
15
10
10
3
9
5
9
5
15
14
13
3
7
6
6
5
12
1
15
3
4
Time Distribution of Trawl Samples (# of samples taken during
each interval)
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APPENDIX J (cont.)
Year
1976
1977
1978
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
0730-0959
13
20
14
6
4
8
7
2
6
9
8
12
17
15
7
4
6
15
4
8
3
4
18
12
15
8
6
11
10
1000-1229
13
14
17
7
19
9
4
4
6
3
11
1
19
16
13
4
2
3
2
1
7
9
13
8
5
8
1230-1500
11
22
3
7
32
9
6
1
6
14
11
12
10
28
22
4
11
4
6
. 2
6
26
12
8
11
12
Time Distribution <5f Trawl Samples (# of samples taken during
each interval)
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APPENDIX J (cont.)
Year
1979
1980
1981
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
0730-0959
3
8
16
12
11
6
1
16
2
2
3,
4
11
15
25
10
2
3
5
6
8
6
9
12
25
13
6
3
2
10
7
1000-1229
1
14
15
12
4
5
4
2
5
11
7
4
6
1
1
3
7
8
5
10
17
13
11
4
2
7
8
6
1230-1500
3
1
4
16
22
2
10
5
/■>6
/*>2
3
2
4
11
7
10
15
7
10
2
3
3
8
6
10
10
28
20
4
4
10
5
Time Distribution of Trawl Samples (# of samples taken during
each interval)
B8
APPENDIX K
Depth Distribution
Year
1973
1974
1975
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
0-2.9m
7
5
10
12
4
5
4
12
2
5
7
8
13
8
12
1
4
2
3
5
13
4
2
9
6
5
3.0-4.6m
8
8
9
11
8
4
5
1
9
4
5
6
10
17
18
19
9
1
4
1
4
11
13
1
14
6
2
4.7-12.0m
8
6
13
13
3
7
7
3
6
3
7
13
10
9
5
2
5
9
11
7
6
10
Depth Distribution of Trawls (# of trawls at each depth)
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APPENDIX K (cont.)
Year
1976
1977
1978
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
0-2.9m
10
21
12
5
15
11
5
1
6
9
11
2
14
15
17
2
4
2
7
3
2
5
23
16
10
4
3
1
5
3.0-4.6m
12
18
9
14
31
7
6
6
7
10
16
11
14
14
15
10
3
6
15
4
5
3
5
22
9
12
3
6
21
14
4.6-12.0m
15
17
13
1
9
8
6
5
7
3
20
12
16
10
5
7
6
8
1
. 7
8
12
9
1
4
11
Depth Distribution of Trawls (# of trawls at each depth)
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Dec
APPENDIX K (cont.)
Year
1979
1980
•1981
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
0-2.9m
3
1
8
13
11
9
7
2
1
3
1
2
3
11
13
14
7
3
4
•3
6
8
11
7
13
19
20
5
3
1
6
9
3.0-4.6m
2
11
10
21
8
7
4
6
12
4
1
4
12
8
17
13
10
4
4
8
9
6
13
19
17
16
5
11
4
8
6
7
4.6-12.0m
2
7
9
16
8
6
4
7
2
4
6
10
8
8
11
3
2
4
2
7
9
7
17
10
7
1
1
5
4
Depth Distribution of Trawls (# of trawls at each depth)
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APPENDIX L
Slope Distribution
Year Month
1973 Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
1974 Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
1975 Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
up '
12
7
12
11
6
4
9
1
14
6
10
9
13
18
12
15
9
6
6
7
12
14
3
2
9
9
12
10
6
16
12
5
8
10
3
5
6
8
12
11
15
0
4
3
4
10
12
2
14
5
3
XJ >»/ ww » •
5
4
13
4
4
3
1
i1
AA
13
7
10
-i1
1
/■}3
Q
1
7
/I4
i1
Traul Botto- Slope Distribution <# of trawls taKen on each
slope)
APPENDIX L (cont.)
Year
1976
1977
1978
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
. Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Up
17
30
28
12
34
13
8
7
17
16
13
10
23
32
12
11
13
14
4
10
5
6
32
16
17
4
6
10
13
Across
12
19
3
6
14
6
4
17
6
14
3
22
16
15
5
1
2
4
3
1
6
17
15
14
3
3
9
12
Down
8
7
3
2
6
7
3
9
2
5
2
2
4
4
3
6
1
2
3
5
Dec
Trawl Bottom Slope Distribution (# of trawls taken on each
slope)
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APPENDIX L (cont.)
Year
1979
1980
1981
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Up
4
12
19
24
16
9
8
3
12
2
3
5
17
13
18
15
6
10
5
4
13
17
14
18
31
20
6
10
5
4
17
9
3
Across
3
8
7
19
9
6
1
3
6
2
1
5
9
12
14
8
3
6
15
6
12
14
13
22
9
1
1
3
10
3
Down
1
6
5
6
4
1
4
1
3
7
4
7
7
1
1
1
5
3
6
9
4
2
2
3
Trawl Bottom Slope Distribution (# of trawls taken on each
slope)
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APPENDIX M
Salinity Correlations With Catch
Combination (Month)
r -5 -4 -3 -2 -1 Same
-0.242 *
-0.467 *
-0,467 *
-0.658 *
-0.717 *
-0.858 *
-0.517 * *
-0.517 * *
-0.658 * *
-0.675 * *
-0.675 * *
-0.467 * *
-0.600 * *
-0.667 * *
-0.667 * *
-0.575 * *
-0.675 * *
-0.517 * *
-0.675 * *
-0.716 * *
-0.667 * *
-0.467 * * *
-0.425 * * *
-0.633 * * *
-0.617 * * *
-0.550 * * *
-0.642 * * *
-0.617 * * . *
-0.667 * * *
-0.675 * * *
-0.717 * * *
-0.467 * * *
-0.550 * * *
-0.600 * * *
-0.675 * * *
-0.717 * * * '
-0.633 * * *
Correlation Coefficients for all possible monthly combinations of
Salinity versus peak catch of English sole for the six month
interval beginning 5 months prior to the month of peak catch
through (and including) the month of the peak catch. Correlations
were run on the years 1973 through 1981 inclusive. Combinations
are in the form such that -1 equals one month prior to the peak
catch, -2 equals the second month preceeding the catch etc.
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APPENDIX M (cont.)
Combination (Month)
r -5 -4 -3 -2 -1 Same
-0.675 * * *
-0.675 * * *
-0.717 * * *
-0.733 * * *
-0.467 * * * *
-0.550 * * * *
-0.617 * * * *
-0.592 * * * *
-0.625 * * * ' *
-0.717 * * * *
-0.592 * * * *
-0.675 * * * *
-0.633 * ♦ ' * *
-0.642 * * * #
-0.600 * * * *
-0.675 * * ' * *
-0.717 * * * *
-0.717 * * * *
-0.758 * * * *
-0.550 * * * * *
-0.583 * * * * *
-0.683 * * * * *
-0.717 * * * * *
-0.717 * * * * *
-0.592 *****
-0.675 ******
Correlation Coefficients for all possible monthly combinations of
salinity versus peak catch of English sole for the six month
interval beginning 5 months prior to the month of peak catch
through (and including) the month of the peak catch. Correlations
were run on the years 1973 through 1981 inclusive. Combinations
are in the form such that -1 equals one month prior to the peak
catch, -2 equals the second month preceeding the catch etc.
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APPENDIX N
Outflow Correlations With Catch
Combination (Month)
r -5 -4 -3 -2 -1 Same
0.517 *
0.350 *
0.733 *
0.667 *
0.950 *
0.833 *
0.467 * *
0.633 * *
0.850 * *
0.933 * *
0.917 * *
0.517 * *
0.733 * *
0.833 *■ *
0.833 * *
0.733 * *
0.850 * *
0.833 * *
0.833 * *
0.917 * *
0.900 * *
0.633 * * *
0.667 * * *
0.833 * * *
0.833 * * *
0.800 * * *
0.800 * * *
0.850 * '* *
0.833 * * *
0.917 * • * *
0.917 * . * *
0.683 * # ♦
0.800 * * *
0.850 * * *
0.767 * * *
0.833 * * *
0.850 * * *
Correlation Coefficients for all possible monthly combinations of
outflow versus peak catch of English sole for the six month
interval beginning 5 months prior to the month of peak catch
through (and including) the month of the peak catch. Correlations
were run on the years 1973 through 1981 inclusive. Combinations
are in the form such that -1 equals one month prior to the peak
catch, -2 equals the second month preceeding the catch etc.
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APPENDIX N (cont.)
Combination (Month)
r _5 _4 -3 -2 -1 Same
0.850 * * *
0.833 * .* • *
0.850 * • * *
0.900 * * *
0.733 * * .* *
0.800 * * * *
0.850 * * *
0.850 * * * *
0.833 * * * *
0.833 * * . * *
0.850 * * * *
0.850
0.833
0.900
0.783 * * * *
0.850 * * * • *
0.833 * * * *
0.833 * * * *
0.850 * * * *
0.850 *****
0.867 * * * *
0.867 * * * * *
0.833 * * * * *
0.833 * * * * *
0.833 * * * * *
0.867 ******
* * * *
* * * *
* * * *
Correlation Coefficients for all possible monthly combinations of
outflow versus peak catch of English sole for the six month
are in the form such that -1 equals one month prior to thecatch? -2 equals the second month preceeding the catch etc
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APPENDIX 0
Temperature Correlations With Catch
Combination (Month)
r _5 _4 _3 -2 -1 Same
0.008 *
-0.167 *
0.025 *
-0.400 *
-0.133 *
-0.383 *
-0.250 * *
-0.117 * *
-0.333 * *
-0.225 * *
-0.192 * *
-0.267 * *
-0.342 ■ * *
-0.150 * *
-0.450
-0.308 * *
-0.317 * *
-0.342 * *
-0.375 * *
-0.458 * *
-0.350 * *
-0.225 * * *
-0.217 * * *
-0.300 * * *
-0.250 * * *
-0.267 * * *
-0.200 * * *
-0.225 * * . *
-0.283 * * *
-0.208 * * *
-0.075 * * *
-0.267 * * • .
-0.117 * *
-0.392 * * *
-0.375 * » *
-0.292 * * *
-0.300 * * *
£?? -2 equals the second month preceeding the catch etc.
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APPENDIX 0 (cont.)
Combination (Month)
r -5 -4 -3 -2 -1 Same
-0.317 * * *
-0.500 * * *
-0.358 * * *
-0.433 * * *
-0.192 * * * *
-0.175 * * * *
-0.108 * * * *
-0.333 * * * *
-0.342 * * * *
-0.158 * * * *
-0.358 * * * *
-0.267 * * * *
-0.150 * * * *
-0.100 * * * *
-0.283 * * * *
-0.317 * * * *
-0.225 * * * *
-0.392 * * * *
-0.325 * * * *
-0.325 *****
-0.242 * * * * *
-0.200 * * * * *
-0.233 * * * * *
-0.258 * * * * *
-0.358 *****
-0.233 ******
Correlation Coefficients for all possible monthly combinations of
Temperature versus peak catch of English sole for the six month
interval beginning 5 months prior to the month of peak catch
through (and including) the month of the peak catch. Correlations
were run on the years 1973 through 1981 inclusive. Combinations
are in the form such that -1 equals one month prior to the peak
catch, -2 equals the second month preceeding the catch etc.
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APPENDIX P
Upwelling Correlations With Catch
Combination (Month)
r -5 -4 -3 -2 -1 Same
—0.275 *
-0.425 *
-0.067 *
-0.425 *
-0.108 *
-0.400 *
-0.333 * *
-0.500 * *
-0.483 * *
-0.292 * *
-0.450 * *
-0.600 * » •
-0.517 * *
-0.292 * *
-0.433 * *
-0.483 * *
-0.367 * *
-0.425 * *
-0.317 * *
-0.467 * *
-0.317 * *
-0.617 * * *
-0.317 * * *
-0.333 * * *
-0.550 * * *
-0.400 * * *
-0.550 * * *
-0.500 * "* *
-0.267 * * *
-0.567 * * *
-0.300 * * *
-0.567 ♦ * *
-0.500 * * *
-0.450 * * *
-0.433 * ♦ *
-0.525 * * *
-0.467 * * *
Correlation Coefficients for all possible monthly combinations of
Upwelling versus peak catch of English sole for the six month
interval beginning 5 months prior to the month of peak catch
through (and including) the month of the peak catch. Correlations
were run on the years 1973 through 1981 inclusive. Combinations
are in the form such that -1 equals one month prior to the peak
catch, -2 equals the second month preceeding the catch etc.
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APPENDIX P (cont.)
Combination (Month)
r -5 -4 -3 -2 -1 Same
-0.467 * * *
-0.517 * * *
-0.500 *. * *
-0.417 * * *
-0.592 * * * *
-0.550 * * * *
-0.475 * * * *
-0.367 • * * * *
-0.467 * * * *
-0.625 * * * *
-0.500 * * * *
-0.583 * * * *
-0.500 ' * * . * *
-0.417 * * * *
-0.467 * * * *
-0.517 * * * *
-0.533 * * * *
-0.483 * * * *
-0.467 * * * *
-0.500 *****
-0.625 * * * * *
-0.533 * * * * *
-0.467 * *. * * *
-0.500 * * * * *
-0.500 *****
-0.533 ******
Correlation Coefficients for all possible monthly combinations
of Upwelling versus peak catch of English sole for the six
month interval beginning 5 months prior to the month of peak
catch through (and including) the month of the peak catch.
Correlations were run on the years 1973 through 1981 inclusive.
Combinations are in the form such that -1 equals one month
prior to the peak catch, -2 equals the second month preceeding
the catch etc.
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APPENDIX Q
Salinity Correlations With Catch
Combination (Month)
r _5 _4 -3 -2 -1 Same
-0.417 *
-0.350 *
-0.633 *
-0.567 *
-0.900 *
-0.733 *
-0.467 * *
-0.533 * *
-0.758 * *
-0.833 * *
-0.733 * *
-0.517 * *
-0.667 * *
-0.733 * *
-0.733 * *
-0.667 * *
-0.733 * *
-0.717
-0.733 * *
-0.758 * '
-0.767
-0.633 * * *
-0.667 * * *
-0.717 * * *
-0.575 * *
-0.667 * * *
-0.633 * * •
-0.617 * *
-0.733 * * *
-0.733 * *
-0.717 *
-0.575 * ■ * *
-0.592 * * *
-0.667 * *
-0.667 * * * *-0.633 * * *
-0.733 * * *
* *
-
preceeding the catch etc
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APPENDIX Q (cont.)
Combination (Month)
r -5 -4 -3 -2 -1 Same
-0.733 * * *
-0.717 * * *
-0.657 * * *
-0.767 * * *
■ -0.633 * * * *
-0.657 * * * *
-0.683 * * * *
-0.642 * * * *
-0.625 * * * *
-0.667 * * * * .
-0.733 * * * *
-0.683 * * * , *
-0.600 * * * *
-0.717 * * * *
-0.667 * • • *
-0.675 * * * *
-0.717 * * * *
-0.733 * * * *
-0.758 * * * *
-0.683 *****
-0.675 * * * * *
-0.717 * * * * *
-0.733 * * * * *
-0.733 *****
-0.717 *****
-0.683 ******
Correlation Coefficients for all possible monthly combinations of
outflow versus salinity for the month of the peak catch of English
sole for the six month interval beginning 5 months prior to the
month of peak catch through (and including) the month of the peak
catch. Correlations were run on the years 1973 through 1981
inclusive. Combinations are in the form such that -1 equals one
month prior to the peak catch, -2 equals the second month
preceeding the catch etc.
